Replacement Sheet 



(cDNA accession number: AB015315) 

Wild-type cDNA sequence from ^IbWM to |S3 codona 
(1101 base pairs including the end TAG): 

^gagaccgattcaatcgcctccaggagtttccgttccggtgaaaagccgtccccgtcg 
ccgtcctgatcttaccttaccgcttcctcaacgcgatgtttctctcgctgtacctcttc 
ctctcccacctacttccggtggttccggtggctctagtggatctgcgccgtcttctggt 
ggttcggcgtcttcaacgaacactaacagctccatagaagcgaagaactattcggattt 
agtgagaggtaaccgtatcggaagcggagcaggtggaacggtatacaaagtgattcacc 
gtccgagttctcgtctatatgcacttaaggtgatatacggtaaccacgaggagactgtg 
agacgtcagatctgtagagagatcgagattttacgagatgtgaatcatccaaacgttgt 
gaaatgtcacgagatgtttgatcagaacggtgagatccaggttttgcttgagtttatgg 
ataaaggttctttagaaggtgctcatgtgtggaaagagcaacaattagctgatctatct 
cgtcagattcttagtggtttagcttatctccatagccgtcacatagttcatcgtgatat 
caaaccatcgaatcttttgataaactctgctaaaaacgttaagattgctgattttggag 
ttagtaggatcttggctcagggtatggatccgtgtaatjtgatctgttggaaccattgct 
tatatgagtcctgagaggattaacactgatttgaatcagggaaagtatgatggttatgc 
tggagatatttggagcttaggtgttagcattttggagttttacttggggaggtttcctt 
tccctgtgagtagacaaggtgattgggctagtcttatgtgtgccatttgtatgtctcag 
cctccagaagctccagcgactgcgtcgccggagtttcggcattttatctcgtgttgctt 
gcagagagaaccggggaaaaggaggagtgctatgcagctattgcagcatcctttcatat 
taagagcaagtccgagccagaacaggtctcctcagaatctacatcaactcttgcctcct 
cctcgtcctctgtcctcgtcttcttctccaaccaca^ag (SEQ ID N0.:3) 

Wild-type protein sequence (366 aminoacids) : 

mrpiqsppgvsvpvksrprrrpdltlplpqrdvslavplplpptsggsggssgsapssg 
gsasstntnssieaknysdlvrgnrigsgaggtvykvihrpssrlyalkviygnheetv 
rrqicreieilrdwhpnwkchemfdqngeiqvllefmdkgslegahvwkeqqladls 
rqilsglaylhsrhivhrdikpsnllinsaknvkiadfgvsrii^q|mdpcn|svgtia 
ymsperintdlnqgkydgyagdiwslgvsilefylgrfpfpvsrqgdwaslmcaicmsq 
p p eap at as p e frh f i s c clqre pgkrrs amq llqh p f i lras p s qnrs pqnlhqll p p 
prplsssssptt (seq id n0.:4) 
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Mutations rendering MKK4 const i tut ively active: 

!iri't6"»GAiB 

The mutations were done by PCR using the primers (mutated base pairs in 
lower case, both are from 5' end to 3' end): 

CTTGGCTCAGgaTATGGATCCGTGTAATgiATCTGTTGGAAC 

T C C AAC AG AT t eATT AC AC GG AT C C AT Ate C T GAG C C AAG (SEQ ID NO. 3) 

So the sequences after mutations are: 

MKK4act mutant sequence from fflsmm to Sod codons 
(1101 base pairs including the end TAG) : 

g||agaccgattcaatcgcctccaggagtttccgttccggtgaaaagccgtccccgtcgccgtcctgatct 
taccttaccgcttcctcaacgcgatgtttctctcgctgtacctcttcctctcccacctacttccggtggtt 
ccggtggctctagtggatctgcgccgtcttctggtggttcggcgtcttcaacgaacactaacagctccata 
gaagcgaagaactattcggatttagtgagaggtaaccgtatcggaagcggagcaggtggaacggtatacaa 
agtgattcaccgtccgagttctcgtctatatgcacttaaggtgatatacggtaaccacgaggagactgtga 
gacgtcagatctgtagagagatcgagattttacgagatgtgaatcatccaaacgttgtgaaatgtcacgag 
atgtttgatcagaacggtgagatccaggttttgcttgagtttatggataaaggttctttagaaggtgctca 
tgtgtggaaagagcaacaattagctgatctatctcgtcagattcttagtggtttagcttatctccatagcc 
gtcacatagttcatcgtgatatcaaaccatcgaatcttttgataaactctgctaaaaacgttaagattgct 
gattttggagttagtaggatcttggctcagg§tatggatccgtgtaatg§atctgttggaaccattgctta 
tatgagtcctgagaggattaacactgatttgaatcagggaaagtatgatggttatgctggagatatttgga 
gcttaggtgttagcattttggagttttacttggggaggtttcctttccctgtgagtagacaaggtgattgg 
gctagtcttatgtgtgccatttgtatgtctcagcctccagaagctccagcgactgcgtcgccggagtttcg 
gcattttatctcgtgttgcttgcagagagaaccggggaaaaggaggagtgctatgcagctattgcagcatc 
ctttcatattaagagcaagtccgagccagaacaggtctcctcagaatctacatcaactcttgcctcctcct 
cgtcctctgtcctcgtcttcttctccaaccaca|aQ (SEQ ID NO.: 6) 

MKK4act mutant protein sequence (366 aminoacids): 

MRPIQSPPGVSVPVKSRPRRRPDLTLPLPQRDVSLAVPLPLPPTSGGSGGSSGSAPSSGGSASSTNTNSSI 

EAKNYSDLWGNRIGSGAGGTWKVIHRPSSRLYALKVIYGNHEETVRRQICREIEILRDVNHPNVVKCHE 

MFDQNGEIQVLLEFMDKGSLEGAHWKEQQLADLSRQILSGLAYLHSRHIVHRDIKPSNLLINSAKW 

DFGVSRILAQ|l^PCN§SVGTIAYMSPERINTDLNQGKYDGYAGDIWSLGVSILEFYLGRFPFPVSRQGDW 

ASLMCAICMSQPPEAPATASPEFRHFISCCLQREPGKRRSAMQLLQHPFILRASPSQNRSPQNLHQLLPPP 

RPLSSSSSPTT (SEQ ID NO. :7) 
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MKK5 (cDNA accession number: AB015316) 

Wild-type cDNA sequence from pgaf to enM codons 
(1047 base pairs including the end TAG): 

^^aaaccgattcaatctccttctggagtagcttcacctatgaagaaccgtttacgcaa 
acgtcctgacctaagcttaccactcccacaccgcgacgtcgctctcgccgtacctctcc 
ctctcccacctccttcttcctcttcatccgctccggcgtcttcctccgcgatctcaacc 
aacatctccgccgctaaaagcttatccgagctagaacgagtgaaccgaatcggaagcgg 
agccggaggaacggtttacaaagtaatccacactccgacgtcacgtcctttcgctctca 
aagtgatttacggaaaccacgaagataccgtgagacgtcagatctgtagagagatcgag 
atcttaagaagtgttgatcatccaaacgttgtgaaatgtcacgatatgtttgatcataa 
cggtgagatccaggttttgcttgagtttatggatcaaggatctcttgaaggagctcata 
tatggcaagaacaggaattagctgatctctctcgtcagattcttagtggattagcttat 
cttcatcgtcgtcatatcgttcatcgtgatatcaaaccttcgaatctccttataaactc 
agctaaaaatgtgaaaattgctgattttggtgtgagtaggatcttggcacaaQaatgg 
atccttgtaatggatctgttggtactattgcttatatgagtcctgagaggattaatact 
gatttgaatcatggtcgttacgatggttatgctggagatgtttggagtttaggtgttag 
tatcttggagttttacttggggaggtttccttttgctgtgagtagacaaggtgattggg 
ctagtcttatgtgtgctatttgtatgtctcagccacctgaagctccggctacggcgtct 
caggagtttcgtcactttgtttcttgttgtttacagagtgatcctcctaagagatggtc 
agctcaacagcttttgcagcatcctttcatacttaaagctaccggtggtcctaatctcc 
gtcaaatgttgccgccgcctcgtcctcttccttctgcctct^§ (SEQ ID NO.: 8) 

Wild-type protein sequence (348 aminoacids) : 

mkpiqspsgvaspmknrlrkrpdlslplphrdvalavplplpppsssssapasssaist 
nisaakslselervnrigsgaggtvykvihtptsrpfalkviygnhedtvrrqicreie 
ilrsvdhpnwkchdmfdhngeiqvllefmdqgslegahiwqeqeladlsrqilsgiiay 
lhrrhivhrdikpsnllinsaknvkiadfgvsriiaq|mdpcn|svgtiaymsperint 
dlnhgrydgyagdvws lgvs i lef ylgrfp favs rqgdwas lmcai cmsqppeapatas 
qefrhfvscclqsdppkrwsaqqllqhpfilkatggpnlrqmlppprplpsas (seq 

ID NO, :9) 
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Mutations rendering MKK5 const i tut ively active: 

~ modify Threonine, (T) 2 15 to Glutajmli^ -by : chariging; 

codon ACA into GAA | 

t modify Serine- (S) ■ 22i::tb ^GIi^a^^ 

codon TCA into GAaT" 

The mutations were done by PCR using the primers (mutated 
base pairs in lower case, both are from 5' end to 3' end) : 

CTTGGCACAApkATGGATCCTTGTAATpalATCTGTTGGT 

ACCAACAGAT|oATTACAAGGATCCATT|gTTGTGCCAAG (SEQ ID NO.: 10) 
So the sequences after mutations are: 

MKKSact mutant cDNA sequence from Mt^mS to §Sj codons 
(1047 base pairs including the end TAG): 

l^aaaccgattcaatctccttctggagtagcttcacctatgaagaaccgtttacgcaa 

acgtcctgacctaagcttaccactcccacaccgcgacgtcgctctcgccgtacctctcc 

ctctcccacctccttcttcctcttcatccgctccggcgtcttcctccgcgatctcaacc 

aacatctccgccgctaaaagcttatccgagctagaacgagtgaaccgaatcggaagcgg 

agccggaggaacggtttacaaagtaatccacactccgacgtcacgtcctttcgctctca 

aagtgatttacggaaaccacgaagataccgtgagacgtcagatctgtagagagatcgag 

atcttaagaagtgttgatcatccaaacgttgtgaaatgtcacgatatgtttgatcataa 

cggtgagatccaggttttgcttgagtttatggatcaaggatctcttgaaggagctcata 

tatggcaagaacaggaattagctgatctctctcgtcagattcttagtggattagcttat 

cttcatcgtcgtcatatcgttcatcgtgatatcaaaccttcgaatctccttataaactc 

agctaaaaatgtgaaaattgctgattttggtgtgagtaggatcttggcacaagaatgg 

atccttgtaatgatctgttggtactattgcttatatgagtcctgagaggattaatact 

gatttgaatcatggtcgttacgatggttatgctggagatgtttggagtttaggtgttag 

tatcttggagttttacttggggaggtttccttttgctgtgagtagacaaggtgattggg 

ctagtcttatgtgtgctatttgtatgtctcagccacctgaagctccggctacggcgtct 

caggagtttcgtcactttgtttcttgttgtttacagagtgatcctcctaagagatggtc 

agctcaacagcttttgcagcatcctttcatacttaaagctaccggtggtcctaatctcc 

gtcaaatgttgccgccgcctcgtcctcttccttctgcctctg| (SEQ ID 

NO. :11) 

MKKSact mutant protein sequence (348 aminoacids): 

mkpiqspsgvaspmknrlrkrpdlslplphrdvalavplplpppsssssapasssaist 
nisaakslselervnrigsgaggtvykvihtptsrpfalkviygnhedtvrrqicreie 
ilrsvdhpnwkchdmfdhngeiqvllefmdqgslegahiwqeqeladlsrqilsglay 
lhrrhivhrdikpsnllinsaknvkiadfgvsrilaq|mdpcisSsvgtiaymsperint 
dlnhgrydgyagdvwslgvsilefylgrfpfavsrqgdwaslmcaicmsqppeapatas 
qefrhfvscclqsdppkrwsaqqllqhpfilkatggpnlrqmlppprplpsas (seq 

ID NO. :12) 
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Alignment of MKK4 and MKK5 wild- type: 



MKK4 MRPIQSPPGVSVPVKSRPRRRPDLTLPLPQRDVSLAVPLPLPPTSGGSGG 
MKK5 MKPIQSPSGVASPMKNRLRKRPDLSLPLPHRDVALAVPLPLPPPS 

MKK4 SSGSAPSSGGSASSTNTNSSIEAKNYSDLVRGNRIGSGAGGTVYKVIHRP 
MKK5 SSSSAPASS-SAISTNIS AAKS LS E LERVNR I GS GAGGTVYKV I HT P 

MKK4 S SRL YALKVI YGNHE E TVRRQ I CRE I E I LRD VNH PNWKCHEMFDQNGE I 
MKK5 TSRPFALKVIYGNHEDTVRRQICREIEILRSVDHPNWKCHDMFDHNGEI 

MKK4 QVLLEFMDKGSLEGAHVWKEQQLADLSRQILSGLAYLHSRHIVHRDIKPS 
MKK5 QVLLEFMDQGSLEGAHIWQEQELADLSRQILSGLAYLHRRHIVHRDIKPS 

MKK4 NLLINSAKNVKIADFGVSRILAQ^MDPC^SVGTIAYMSPERINTDLNQG 

MKK5 nllinsaknvkiadfgvsrilaq|mdpcn|svgtiaymsperintdlnhg 

MKK4 KYDGYAGDIWSLGVSILEFYLGRFPFPVSRQGDWASLMCAICMSQPPEAP 
MKK5 RYDGYAGDVWSLGVSILEFYLGRFPFAVSRQGDWASLMCAIC3y[SQPPEAP 

MKK4 ATAS PE FRHF I SCCLQRE PGKRRSAMQLLQHPFI LRAS PSQNRS PQNLHQ 
MKK5 ATASQEFRHFVSCCLQSDPPKRWSAQQLLQHPFILKATG GP-NLRQ 

MKK4 LLPPPRPLSSSSSPTT (SEQ ID N0.:13) 

MKK5 MLPPPRPLPSAS (SEQ ID NO.: 14) 
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